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(Page 1, left column, line 4 — right column, line 3) 
2. CLAIMS 

1. A method of vapor-depositing a transition metal carbide by hollow 
20 cathode discharge, comprising the steps of: 

irradiating a hollow cathode discharge electron beam generated from 
a hollow cathode discharge electron gun onto a carbon evaporating source 
and a transition metal evaporating source; and 

vapor-depositing as a carbide on a base for vapor-deposition carbon 
25 and transition metal atoms (or molecules) that have evaporated respectively 
from the evaporating sources along with a carbon cation and a transition 
metal cation that are made when the carbon and transition metal atoms (or 
molecules) pass through a hollow cathode discharge space. 

2. The method according to claim 1, 

30 wherein the transition metal evaporating source is formed of a 

transition metal alloy. 

3. The method according to claim 1 

wherein a single hollow cathode discharge electron gun is used with 
respect to the evaporating sources. 
35 4. The method according to claim 1, 

wherein separate hollow cathode discharge electron guns are used 
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with respect to the evaporating sources, respectively. 

(Page 2, upper left column, line 18 —lower left column, line 2) 
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FIG. 1 shows an example in which evaporation of carbon and metal 
evaporating sources is performed using an electron beam irradiated from a 
single HCD electron gun. An electron beam 6 irradiated from a HCD 
electron gun 4 is deflected toward a transition metal (M) evaporating source 

10 2 and a carbon (C) evaporating source 3 by a known unit. An evaporating 
metal (M), evaporating carbon (C), a metal cation (M+), a metal fast neutral 
particle CM"*), a carbon cation (C+), and a carbon fast neutral particle (C*") 
evaporate from these evaporating sources [7]. Each of these evaporating 
sources may be provided with an auxiliary heating device 5 (of a resistance 

15 heating type, for example), and an amount of evaporation from each of the 
evaporating sources can be controlled by the auxiliary heating device. 
Meanwhile, a voltage of 0 to —150 volts has been applied to a base 1 for 
vapor-deposition. Therefore, M+, C^, and fast particles thereof, which have 
evaporated, are combined to form a carbide, and the carbide is absorbed in 

20 the surface of the base 1, and thus a vapor- deposition film 8 without an 
impurity is formed. 

FIG. 2 shows an example in which evaporation of the evaporating 
sources is performed by means of irradiation by separate HCD electron guns 
4 and 4, respectively. In this case, heating of the evaporating sources can 

25 be controlled independently and freely, thereby further ensuring the 
above-described effect. 

In the present invention, a transition metal refers to a 
single-element of any one of Ti, Zr, Hf, V, Nb, Ta, Cr, Mo and W or an alloy 
based on these metals. In the case of using an alloy, a configuration using 

30 two or more evaporating sources also is possible. 
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